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RESUMO 
 
A dor crônica associada aos tecidos moles e a dor miofascial são responsáveis por grande 
impacto na função do organismo, gerando incapacidade, determinada pela presença de 
pontos-gatilho (PGs). A cefaleia do tipo tensão (CTT) é a dor de cabeça mais frequente em 
adultos, comumente relacionada à presença de PGs nos músculos da cabeça e pescoço. Novas 
tecnologias vêm sendo testadas para o diagnóstico complementar de PGs, tais como a 
ultrassonografia bidimensional em escala de cinza e a elastografia ultrassonográfica (ELASTO). 
Assim, o objetivo do presente estudo foi acessar os dados clínicos de adultos jovens com o 
olhar voltado para a frequência de PGs e a rigidez muscular relacionadas à dor de origem 
miofascial das regiões de cabeça, pescoço e ombros. Um estudo observacional transversal foi 
conduzido, sendo a amostra composta por 15 homens e 17 mulheres, com idades entre 19 e 
35 anos (25,78±3,93), IMC de 18,07 a 29,98 kg/m2 (23,00±3,22). Os dados coletados foram: 
informações gerais, imagens pela ultrassonografia bidimensional em escala de cinza, índice de 
resistência (IR) através da ELASTO, limiar de dor à pressão (LDP) através da algometria digital, 
intensidade de dor através da Escala Visual Analógica (EVA), palpação manual de PGs e 
classificação da CTT. Nos resultados, as mulheres apresentaram maior frequência de dor em 
outras partes do corpo do que os homens e maior intensidade de dor pela EVA. O LDP foi 
significativamente menor no grupo com presença de PGs ativos do que no grupo com PGs 
latentes, para os músculos trapézios direito e esquerdo. O LDP no músculo trapézio esquerdo 
mostrou-se menor no grupo com PGs ativos, apresentando também maiores valores de IR, 
indicando aumento de rigidez nos músculos com maior sensibilidade à pressão. O presente 
estudo demonstrou que as mulheres com dor de origem miofascial sentem-na com maior 
intensidade e em maior número de outras partes do corpo em relação aos homens. A ELASTO 
e a algometria foram eficazes na identificação de maior rigidez muscular e menor LDP em 
músculos com presença de PGs ativos. 
 
Palavras-chave: Dor crônica. Pontos-gatilho. Síndromes da dor miofascial. 




Chronic soft tissue pain syndromes and myofascial pain are responsible for serious impact on 
function and disability, which are determined by the presence of myofascial trigger points 
(MTrP). Tension-type headache (TTH) is the most frequent headache in adults in often 
associated with MTrP of head and neck muscles. New features have been tested for MTrP 
complementary diagnosis, such as two-dimensional ultrasonography and ultrasound 
elastography (ELASTO). The aim of this study was to access clinical outcomes from young 
adults looking forward the frequency of MTrP and muscle tenderness related to pain 
complaints of myofascial origin on the head, neck and shoulders regions. An observational 
cross-section study was carried on, with the sample consisted of 15 men and 17 women, aged 
between 19 and 35 years (25.78±3.93), BMI of 18.07 to 29.98 Kg/m2 (23.00±3.22). Data were 
collected concerning general info, two-dimensional ultrasound, ELASTO strain ratio (SR), pain 
pressure threshold (PPT) trough digital algometer, pain intensity trough Visual Analogue Scale 
(VAS), manual palpation of MTrP and TTH classification. Women had statistically significant 
more pain in other parts of the body than men and higher pain intensity through VAS. PPT was 
significantly lower in active than latent MTrP group for both right and left trapezius. PPT in the 
left trapezius muscle were lower and concerning SR, statistically significant higher values were 
found in the active MTrP group, indicating that the most sensitive muscle presented the 
highest stiffness. Women with pain of myofascial origin felt it in greater intensity and 
associated with other parts of the body frequently than men. ELASTO and algometry were 
effective in greater muscle stiffness and lower PPT values identification in muscles with active 
MTrP. 
 
Key Words: Chronic pain. Trigger points. Myofascial pain syndromes. 
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Dores crônicas envolvendo os tecidos moles e síndromes da dor miofascial são 
responsáveis por impactos negativos sobre a função, gerando incapacidade, com alta 
prevalência na população geral, estando relacionadas a 85% das queixas dos pacientes que 
procuram tratamento em clínicas especializadas (Skootsky et al., 1989, Gerwin, 2001, Martini 
et al., 2008). No Brasil, apesar do crescente interesse pela pesquisa em dor, não há estudos 
epidemiológicos que englobem todas as regiões do país. Dos trabalhos de que se tem notícia, 
a média da população brasileira que se queixa ou sofre de dor é de cerca de 30%, semelhante 
ao de países desenvolvidos. Estudos sobre a cefaleia, importante causa de dor crônica e 
absenteísmo, mostram-na como responsável por 10% dos que procuram a unidade de 
Atenção Básica à Saúde e cerca de 80% das pessoas entrevistadas relataram ter tido dor de 
cabeça no último. Dessas, 22% sofriam cronicamente de enxaqueca e 6% de cefaleia do tipo 
tensão crônica diária (Sociedade Brasileira para Estudo da Dor, 2017). 
A cefaleia do tipo tensão (CTT) é a cefaleia mais frequente em adultos, com 
prevalência de 30 a 78% na população em geral (Comitê de Classificação de Cefaleias da 
Sociedade Internacional de Dor de Cabeça, 2014). Já as síndromes da dor miofascial (SDM) são 
desordens miogênicas regionais apontadas como algumas das principais condições álgicas do 
sistema musculoesquelético, muitas vezes negligenciadas em seu diagnóstico e tratamento 
em decorrência da falta de conhecimento e treinamento por parte dos médicos e das equipes 
de saúde (Gerwin, 2014). As SDM apresentam como característica central a presença de 
pontos-gatilho miofasciais (PGs), descritos como áreas hipersensíveis de bandas tensas 
palpáveis enrijecidas em decorrência da contração mantida de fibras musculares (Simons, 
1996; Okeson, 2006). PGs podem estar ativos ou latentes. São considerados ativos, quando 
há presença de dor no local da anormalidade muscular ou distante de sua origem, chamada 
então de dor referida, que pode ser espontânea ou reproduzida através de estímulos 
mecânicos como a palpação, sendo reconhecida pelo paciente como familiar; e latentes, 
quando mecanicamente estimulados não reproduzem a queixa clínica, podendo apresentar 
todas as outras características de PGs ativos, como: diminuição da amplitude de movimento, 
fraqueza muscular, alodínia na região estimulada e hiperalgesia nas áreas de ocorrência de 
dor referida (Simons et al., 1999; Gerwin, 2001; Gerwin, 2010; Dommerholt, 2011).  
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PGs ocorrem em até 85% da população (Travell & Simons, 1983; Simons, 1996) e 
estão relacionados a inúmeras condições dolorosas, incluindo transtornos da articulação 
temporomandibular, CTT, enxaqueca, disfunções da coluna vertebral, cervicalgia e dores na 
região dos ombros (Grosshandler et al., 1985; Borg-Stein e Simons, 2002; Fernández-de-las-
Peñas et al., 2007, 2010; Bron et al., 2011). A presença de PGs na parte descendente do 
músculo trapézio é considerada a principal fonte da CTT (Okeson, 2006) e, em associação com 
PGs dos músculos esternocleidomastoideo e temporal, da CTT crônica (Fernández-de-las-
Peñas et al., 2006). 
Em relação à avaliação clínica de PGs, a compressão manual de elementos 
palpáveis constitui-se no critério diagnóstico de PGs mais importante disponível (Gerwin et 
al., 1997; Gerwin, 2014); podendo apresentar, no entanto, resultados conflitantes em relação 
à validade e repetitividade, uma vez que a habilidade clínica e a experiência do examinador 
podem influenciar no diagnóstico. A frequente associação de PGs do músculo trapézio com 
patologias dolorosas importantes da parte superior do corpo contribuem para uma maior 
experiência dos profissionais na avaliação desse músculo, resultando em maior concordância 
inter e intra-examinador (Fernández-de-las-Peñas et al., 2007; Basford e An, 2009; Lucas et al. 
2009; McEvoy e Huijbregts, 2011). Apesar de considerada a melhor técnica para a avaliação 
de PGs, o conhecimento e treinamento necessários para a realização da palpação manual não 
estão disponíveis para a maioria dos profissionais da área da saúde; e a técnica é vista pela 
maioria como custosa e demorada, não sendo utilizada na prática clínica com a frequência 
necessária (Gerwin, 2014). 
De maneira a complementar o diagnóstico clínico de PGs, diferentes instrumentos 
vêm sendo testados, incluindo técnicas de geração de imagens que contribuíram com a 
caracterização da natureza física e bioquímica de bandas tensas e PGs, como: regiões 
hipoecóicas e com ecotextura heterogênea para PGs e hiperecóicas para bandas tensas e 
espessamentos de fáscia associados a quadros dolorosos de origem miofascial pela 
ultrassonografia bidimensional em escala de cinza (US); alterações das velocidades sistólica e 
diastólica de vasos sanguíneos presentes no entorno de PGs em imagens de US color Doppler; 
maior rigidez de bandas tensas em elastogramas por ressonância magnética; amplitude de 
vibração reduzida pelas técnicas de sonoelastografia e elastografia ultrassonográfica (ELASTO) 
(Chen et al., 2007, 2016; Basford e An, 2009; Sikdar et al., 2009, 2010; Shankar e Reddy, 2012; 
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Stecco et al., 2014; Turo et al., 2015). A ELASTO apresenta o potencial de caracterizar as 
propriedades viscoelásticas do tecido miofascial permitindo a identificação objetiva de PGs 
pela maior rigidez tecidual, observadas como variações na escala de cores em elastogramas 
(Sikdar et al., 2009; Ballyns et al., 2012; Ariji et al., 2013; Turo et al., 2013; Gotoh, 2013). Alguns 
equipamentos permitem o cálculo do índice de resistência (IR) entre dois pontos de interesse 
(ROI) de um elastograma, permitindo a quantificação de achados observados em imagens 
(Barr, 2010); tendo sido utilizados, inicialmente, para o diagnóstico diferencial de nódulos 
malignos e benignos da mama (Gong et al. 2013) e com poucos estudos envolvendo a 
avaliação do sistema musculoesquelético (Wells e Liang, 2011; Correas et al., 2013; Müller et 
al., 2015), sendo uma área a ser explorada. 
Apesar de pesquisas que buscam explicar a fisiopatologia das SDM, embasando a 
hipótese de crise energética nas regiões com PGs, que resulta em contrações intensas das 
fibras musculares com subsequente hipóxia (Sluka et al., 2001; Mense, 2003; Hoheisel et al., 
2005; Gerwin, 2010) e de achados de Shah et al. (2005), aonde PGs ativos apresentam maiores 
concentrações de substâncias algogênicas e mediadores inflamatórios em relação a PGs 
latentes e regiões sem PGs, a história natural da doença, quadro clínico e prognóstico não 
estão totalmente elucidados (Gerber et al., 2013). 
A partir do disposto, um estudo clínico observacional transversal foi delineado e 
conduzido a fim de pesquisar a frequência de PGs a partir de métodos e técnicas inovadores 
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Backgound: Myofascial pain syndromes (MPS) are responsible for serious impact on function 
and disability and determined by the presence of myofascial trigger points (MTrP). Tension-
type headache (TTH) is the most frequent pain in the head region in adults and it is often 
associated with MTrP of head and neck muscles. New features have been tested for MTrP 
complementary diagnosis, such as two-dimensional ultrasonography and ultrasound 
elastography (ELASTO). 
Objective: To access clinical outcomes from young adults looking forwards the frequency of 
MTrP and muscle tenderness related to MPS, TTH and myofascial pain complaints on the head, 
neck, and shoulders regions. 
Method: 15 men and 17 women aged between 19 and 35 years (25.78±3.93) BMI of 18.07 to 
29.98 Kg/m2 (23.00±3.22) composed the sample, divided into two groups: latent and active 
MTrP. Data collection concerned general info, pain pressure threshold (PPT), pain intensity, 
TTH classification, manual palpation of MTrP, two-dimensional ultrasound images and strain 
ratio (SR) trough ELASTO in way to an adequate MTrP evaluation and complementary 
diagnosis. 
Results: PPT in the left side were lower than on the right in active MTrP group (p=0.019). 
Concerning SR, statistically significant difference was found in the left side of the descending 
part of the trapezius, being higher in the active than latent MTrP group (2.86±1.79; 1.74±0.82; 
p<0.05) and in the right side in men compared to women, considering all the subjects 
(3.00±1.95; 1.87±1.22; p<0.05). 
Conclusion: Lower values of PPT were found associated with higher SR values in sights with 






Chronic soft tissue pain syndromes and myofascial pain are responsible for serious impact on 
function and disability, with high prevalence in general population and being responsible for 
85% of the pain complaints of patients seeking treatment in pain treatment clinics (Skootsky 
et al., 1989; Gerwin, 2001; Martini et al., 2008). Myofascial pain syndromes (MPS) are an 
important musculoskeletal system dysfunction and a major responsible of soft tissue pain 
commonly overlooked due to lack of knowledge and training by physicians and often 
experienced distant from the site of origin, assigned as referred pain (Gerwin, 2014). 
Myofascial trigger points (MTrP) are responsible for local and referred pain, known as the 
central feature of MPS, described as small areas of muscle fibers contraction located on a hard 
palpable band within the muscle belly (Simons et al., 1999; Gerwin, 2014). They may be latent 
or active. When latent, are defined as hyperirritable spots which promotes decrease in range 
of motion, muscle weakness, autonomic phenomena, allodynia, hyperalgesia and may elicit 
local or referred pain when gently compressed (Ge et al., 2014). Whereas activated, in addition 
to the previous cited items, MTrP are associated with spontaneous local or referred pain, felt 
as familiar by the patient (Simons et al., 1999). MTrP physiopathology is not completely 
enlightened. The most accepted theory for the genesis of MTrP concerns the energy crisis 
owing to sustained muscle contraction and consequent local hypoxia, leading to local acidity 
increase and central sensitization, resulting in tenderness, lower pain threshold, rise in MTrP 
number and expansion of pain areas (Simons et al., 1999; Shah et al., 2005; Mense, 2008; 
Gerwin, 2014). 
MPS and MTrP are associated with many pain conditions, including temporomandibular joint 
(TMJ) disorders, tension-type headache (TTH), migraine, spine disorders, and neck and 
shoulder pain, producing a well-described clinical condition and coexisting with it as a 
comorbid condition (Fernández-de-las-Peñas et al., 2010; Gerwin, 2014). TTH is the most 
frequent headache in adults with lifetime prevalence in the general population ranging 
between 30% and 78% in different studies. Some characteristics such as pain location and 
increased tenderness on neck and shoulder muscles palpation resemble the MTrP referred 
pain patterns from head and neck muscles being the most significant pathological findings in  
subjects with TTH, regarding uncertain its association and comorbidity (Simons et al., 1999; 
Gerwin, 2004; Headache Classification Committee of the IHS, 2013). According to The 
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International Classification of Headache Disorders (ICHD 3 beta) from the Headache 
Classification Committee of the IHS (2013), TTH can be classified as infrequent, frequent and 
chronic types, associated or not with tenderness of pericranial muscles under manual 
palpation. 
The best way to perform MTrP diagnosis is manual palpation, moving the fingers over the 
muscle in a perpendicular way to the direction of the fibers (Simons et al., 1999; Gerwin, 
2014). Although indicated as the main diagnostic tool for MTrP assessment, shows conflicting 
results regarding to reliability and repeatability, since the experience of the examiner and 
clinical skills can influence outcome (Basford and An, 2009; Lucas et al., 2009). Due to the high 
incidence of trapezius muscle MTrP involved with neck pain and TTH better results are shown 
for the descending part of the trapezius muscle evaluation by the greater experience of the 
examiners with this site. Algometry has been used to identify MTrP using an electronic digital 
algometer to determine pain pressure threshold (PPT), demonstrating high reliability within 
same day measures and good inter-examiner reliability (Gerwin et al., 2004; Chesterton et al., 
2007; Celik and Mutlu, 2013). 
In way to improve objective MTrP diagnosis, objective techniques tested by some research 
groups have made possible taut bands and MTrP identification, such as two-dimensional 
ultrasound and elasticity imaging techniques, i.e. sonoelastography, ultrasound elastography 
(ELASTO) and magnetic resonance elastography (Sikdar et al., 2009; Ariji et al., 2013; Turo et 
al., 2015; Müller et al., 2015; Chen et al., 2016). 
Accordingly, the aim of this study was to access clinical outcomes from young adults focusing 
in pain complaints of myofascial origin on the head, neck and shoulders looking forward the 
frequency of MTrP and muscle tenderness related to MPS and TTH. 
Design 
A cross-sectional study was conducted between August and December 2016 at the 
Electromyography and Ultrasonography Laboratory of the Department of Pediatric Dentistry, 
Piracicaba Dental School, University of Campinas (FOP/UNICAMP), Piracicaba, Sao Paulo, 
Brazil. The Research Ethical Committee of the Piracicaba Dental School approved the project 
(protocol number 051/2015, CAAE 44618715.4.0000.5418) properly registered at the 
database for research involving human subjects in Brazil, Brazil Platform, available at: 
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http://www.saude.gov.br/plataformabrasil. The volunteers were informed about the 
procedures, discomfort and/or risks and the benefits of participating in the research and those 
who agreed read and signed the consent form. 
Study Population 
Men and women aged between 18 and 35 years were invited to participate through local 
posters fixed at FOP/UNICAMP and Luiz de Queiroz College of Agriculture (ESALQ/USP). The 
following inclusion and exclusion criteria were applied: 
Inclusion criteria: age range from 18 to 35 years and body mass index (BMI) between 17.00 
and 29.99 Kg/m2. For group allocation, as follows: at least one latent MTrP on the descending 
part of the right and left trapezius muscle, for the latent MTrP group; and at least one active 
MTrP on both trapezius with spontaneous pain for 3 months or more, for the active MTrP 
group. 
Exclusion criteria: evident cognitive impairment or communication difficulties, accentuated 
postural abnormalities and impairment of the systemic health by diseases like fibromyalgia, 
cervical radiculopathy, rheumatic fever, chronic fatigue syndrome, neurological, endocrine 
and autoimmune disease, observed by the first examiner (D.Z.R.D.) at the initial evaluation. 
The use of analgesic and anti-inflammatory medication was not an exclusion criterion, being 
monitored through the evaluation sheet. 
Thirty-seven subjects came in contact to participate, being scheduled for the single evaluation 
session and examination according to the availability of each one. Thirty-two participants 
attended the scheduled time and were invited to sign the consent form stablishing the 
convenience sample, consisted of 15 men and 17 women aged between 19 and 35 years 
(25.78±3.93) BMI of 18.07 to 29,98 Kg/m2 (23.00±3.22). Two of them were excluded from 
groups allocation because they did not present at least one latent MTrP in the both sides of 





Figure 1. Study flow chart (ELASTO, ultrasound elastography; VAS, visual analogue scales; 
MTrP, myofascial trigger points) 
Procedures 
After the evaluation carried out by the first researcher (D.Z.R.D) – concerning basic 
information and everything necessary to determine the inclusion of the subjects in the 
research and in the groups – the second investigator (C.E.E.M), blinded for the groups, started 
data collection according to the following criteria and procedures: 
Two-Dimensional Ultrasound and ELASTO 
Acquisition of ultrasound images and elastograms were performed with a SSA-780A-APLIO MX 
digital ultrasound equipment (Toshiba Medical Systems Corporation, Japan) with a linear 
wide-band transducer (38 mm, 7 to 18 MHz) and Elasto-Q software (Toshiba Medical Systems 
Corporation, Europe). Subjects remained seated with arms resting on the legs. According to 
the location described by Simons and Travell (1999) to the first and second MTrP of the 
descending part of the trapezius muscle, the midway between the seventh vertebra and the 
lateral border of acromion was marked on the skin in way to standardize data collections. The 
probe was positioned over the mark allowing muscle visualization through two-dimensional 
ultrasound images (Figure 2). Then, rhythmic compression maneuvers of the transducer were 
performed over the muscle bringing forward the elastograms. The points selection was made 
with the region of interest (ROI) tool being the same size for all sights. First, a reference point 
in the muscle or adipose tissue was picked out. Second, MTrP regions were selected enabling 
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the SR calculation through the difference between healthy and pathological tissue calculated 
automatically by the Elasto-Q software. SR compared with muscle received the “SR M” 
abbreviation; when compared with adipose tissue, “SR A” (Figure 3). 
Figure 2. Two dimensional ultrasound image from the descending part of the trapezius muscle 
in longitudinal view with MTrP looking darker (hypoechoic, pointed by arrows) and 
heterogeneous echotexture of the surrounding tissue, i.e. fascicular pattern appearing 
shapeless, discontinuous, undulated and brighter than normal muscle (TE, left side of the 
descending part of the trapezius muscle) 
Figure 3. Elastogram assessed with Elasto-Q function, with muscular strain ratio (SR M) 




Consisted of a printed unanchored horizontal line 10 cm in length, with the left end 
corresponding to no pain and the right end to maximum pain. Volunteers were instructed to 
mark their pain intensity on the scale line at the point corresponding to symptoms felt over 
the past week. After, the distance between de left end (zero) and the subject mark were 
measured with the aid of a ruler, in way to compose the numeric value of the pain intensity. 
Algometry 
A digital pressure algometer (DDK/20. Kratos Industrial Equipment, Brazil) containing a bar 
with a circular tip measuring 1 cm in diameter was used to determine PPT of the descending 
part of the right and left trapezius muscle. PPT was defined by Fischer (1987) as the amount 
of force applied to a skeletal muscle necessary to determine the point at which pressure 
becomes pain, the least as possible. An initial training was conducted to familiarize volunteers 
to the equipment. The algometer was applied perpendicularly to the skin at the same sight 
marked for the collections of two-dimensional ultrasound and ELASTO. Pressure at the rate of 
0.5 Kg/s was applied and PPT detection reported via push-button response unit controlled by 
the volunteer, seated with arms relaxed over the lower limbs. PPT was tested three times and 
the average considered for the statistical analysis. 
Manual Palpation of MTrP 
Three head and neck muscles were selected for manual palpation looking for tenderness, taut 
bands and MTrP: the descending part of the trapezius, temporal and masseter. The volunteer 
remained seated with arms relaxed over the legs. MTrP diagnosis was performed based on 
the following five criteria, according to Simons et al. (1999) and Gerwin et al. (1997): 
1. Localization of a palpable taut band within skeletal muscle 
2. Hypersensitive tender spot within taut bands 
3. Local twitch response elicited by the snapping palpation of the taut band 
4. Reproduction of the typical referred pain pattern of the MTrP in response to compression 
5. Recognition of pain patterns as familiar (for volunteers with pain complaints) 
The points were considered active if referred pain, whether spontaneous or evoked by 
compression, reproduced patient clinical complaint. On the other hand, MTrP were 
considered latent if the referred pain did not reproduce a familiar pain. 
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Palpation protocol was conducted following three stages: 
1. Palpation over the entire extension of the descending part of the trapezius muscle to 
identify taut bands and their range 
2. Gentle compression of painful spots along taut bands eliciting pain to locate the exact 
points with the aid of verbal manifestation from the volunteer about it sensations 
3. Sustained compression for up to 6 seconds, depending on individual sensitivity, in way to 
elicit pain and confirm referred patterns, physical localization and familiarity through 
verbal report, when present 
Eighteen sights were carefully inspected on temporal and masseter muscles, nine in each, 
considering the anterior, middle and posterior parts of the temporal muscle and origin, body 
and insertion of the masseter.  On the descending part of the trapezius muscle, three points 
were evaluated (Figure 4). Diagnosis of active MTrP was confirmed whenever familiar pain 
were present in at least one of the palpable points. In the same way, diagnosis of latent MTrP 
was confirmed when latent MTrP were found in at least one of the sights. 
Figure 4. Localization of points evaluated through manual palpation (adapted from: 








Tension-Type Headache Assessment 
The ICHD-3 beta were followed for TTH diagnosis, summarized in Figure 5. 
 
 
Figure 5. TTH diagnostic criteria 
Statistics 
Completed the evaluations, data were compiled and analyzed looking for  incidence of pain, 
MTrP frequency and muscle tenderness. The free distribution statistical software BioEstat 
(version 5.3, Mamirauá Institute, Brazil) was used for data analysis. Unpaired t test allowed 
comparison between the groups and partitioning chi-square within the same group in sample 
characterization. Fisher's exact test and Mann-Whitney were used in way to compare pain 
perception, characteristics and intensity between men and women in active MTrP group. The 
unpaired t test was used to compare men and women within the same group regarding PPT, 
IR M, IR A and MTrP frequency. Mann-Whitney test was used for analysis between groups and 
the Wilcoxon test for sides of the same muscle inside each group. The data are presented as 
mean ± standard deviation (SD) or number of participants (n) and percentage (%) and the 







From the 32 evaluated subjects, 17 (53.13%) presented at least one active MTrP among the 
evaluated muscles, determining spontaneous pain for at least three months and were 
included in active MTrP group and 13 (40.63%) had at least one latent MTrP in both sides of 
the descending part of the trapezius muscle (Figure 1). 
Participants allocated to groups were 30. 16 women (53.33%) and 14 men (46.66%), aged 
between 19 and 35 years (25.67±4.02), BMI of 18.07 to 29,98 Kg/m2 (23.00±3.21) with active 
and latent MTrP in different distributions among evaluated muscles. Active MTrP group was 
composed by 17 subjects, 13 women (76.47%), and four men (23.53%). Latent MTrP group 
had 13 volunteers, being three women (23.08%) and 10 men (76.92%). Most of them were 
graduate and post-graduate students from FOP/UNICAMP and ESALQ/USP (n=23; 76.66%). 
Employees and visitors of both institutions completed the group (n=7; 23.33%), with seven 
different professionals that have the work in the seated position in common: psychologist, 
phonoaudiologist, nurse, telephonist, graphic designer, administrative assistant and company 
administrator. More than half of the sample had MPS and half, frequent episodic and chronic 


























Age [mean (SD)] 25.69 (4.83) 25.64 (3.03) 25.67 (4.02) 
BMI (kg/m2) [mean (SD)] 22.77 (3.66) 23.27 (2.72) 23.00 (3.21) 
Weight (kg) 60.13 (12.21) 71.79 (8.90) 65.57 (12.15) 
Height (m) 1.62 (0.06) 1.76 (0.07) 1.68 (0.09) 
Profession n % n % n % 
College student 2 12.5 4 28.57 6 20.00 
PhD student 8 50.00 9 64.29 17 56.67 
Employees 4 25.00 0 0.00 4 13.33 
Visitors 2 12.50 1 7.14 3 10.00 
Preference n % n % n % 
Right-handed 13 81.25 11 78.57 24 80.00a 
Left-handed 3 18.75 1 7.14 4 13.33b 
Ambidextrous 0 0.00 2 14.29 2 6.67b 
Disorders n % n % n % 
MPS 13 81.25 4 28.58 17 56.67 
TTH 11 68.75 4 28.58 15 50.00 
Frequent episodic 3 18.75 3 21.43 6 20.00 
Chronic 8 50.00 1 7.14 9 30.00 
Migraine 2 12.5 2 14.29 4 13.33 
SD, standard deviation; BMI, body mass index; MPS, myofascial pain syndromes; TTH, tension-type 
headache 
Different letters means statistically significant difference between lines in the same group (p<0.01; 
partitioning chi-square test) 
Algometry and ELASTO 
Pain Characteristics 
Pain characteristics of MTrP group can be seen in Table 2. Four subjects reported pain from 
three to 11 months, five from one to two years, four from three to six years and four for 10 
years. Seven participants said they feel daily pain, six from three to five times per week, three 
once on a week and one, once every 15 days. Hundred per cent of men presented pain on the 
right and left sides of the descending part of the trapezius muscle, temporal region and in the 
head, all of them associated with MPS and TTH. Considering women, 84.62% came up with 
pain on the right side of the descending part of the trapezius muscle, 76.92% on the left side 
and 100% in the head, associated with MPS in all of them and TTH in 11 (84.62%) volunteers. 
Women had statistically significant more pain in other parts of the body besides the head, 
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neck and shoulders (n=12; 92.31%) than men (n=1; 25.00%; p<0.05) and higher intensity 
through VAS (7.14±1.74; 4.00±1.94; p<0.01). 
Table 2. Characteristics, location and intensity of pain according to sex in active MtrP group  








Duration of pain n % n % n % 
3 to 11 months 3 23.08 1 25.00 4 23.53 
1 to 2 years 5 38.46 0 0.00 5 29.41 
3 to 6 years 2 15.38 2 50.00 4 23.53 
10 years 3 23.08 1 25.00 4 23.53 
Frequency of pain n % n % n % 
Daily 7 53.85 0 0.00 7 41.18 
3 to 5 times/ week 4 30.77 2 50.00 6 35.29 
1 time/ week 2 15.38 1 25.00 3 17.65 
2 times/ month 0 0.00 1 25.00 1 5.88 
Localization of pain n % n % n % 
Right trapezius 11 84.62 4 100 15 88.24 
Left trapezius 10 76.92 4 100 14 82.35 
Head 13 100 4 100 17 100 
Cervical 7 53.85 1 25.00 8 47.06 
Occipital 3 23.08 1 25.00 4 23.53 
Temporal 10 76.92 4 100 14 82.35 
Frontal 4 30.77 1 25.00 5 29.41 
Masseter 4 30.77 0 0.00 4 23.53 
TMJ 8 61.54 0 0.00 8 47.06 
Jaw 3 23.08 0 0.00 3 17.65 
Others 12 92.31† 1 25.00† 13 76.47 
Disorders n % n % n % 
MPS 13 100 4 100 17 100 
TTH 11 84.62 4 100 15 88.24 
Frequent episodic 3 23.08 3 75.00 6 35.29 
Chronic 8 61.54 1 25.00 9 52.94 
Migraine 2 15.38 2 50.00 4 23.53 
VAS [mean (SD)] 7.14 (1.74)* 4.00 (1.94)* 6.40 (2.20) 
SD, standard deviation; TMJ, temporomandibular joint; MPS, myofascial pain syndromes; TTH, 
tension-type headache; VAS, visual analogue scale 






Algometry and ELASTO 
Data related to PPT and SR can be seen in Table 3. PPT was significantly lower in active than 
latent MTrP group for both right (1.47±0.74; 2.02±0.57; p<0.05) and left (1.26±0.59; 
2.02±0.54; p<0.01) sides of the descending part of the trapezius muscle. PPT in the left side 
were lower than on the right in active MTrP group (p=0.019). Regarding differences between 
sexes, lower PPT values were found for women than men on the right side of the trapezius 
muscle in latent MtrP group (1.43±0.51; 2.20±0.47; p<0.05) and in the entire sample for the 
both sides. Concerning SR, statistically significant difference was found in the left side of the 
descending part of the trapezius, being higher in the active than latent MTrP group (2.86±1.79; 
1.74±0.82; p<0.05) and in the right side in men compared to women, considering all the 
subjects (3.00±1.95; 1.87±1.22; p<0.05). 
 
Table 3. Algometry and ELASTO values [mean (SD)] concerning groups and sexes 
 Active MTrP group 
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SD, standard deviation; MtrP, myofascial trigger points; PPT, pain pressure threshold; SR M, muscular strain ratio; 
SR A, adipose tissue strain ratio 
*p<0.05; ***p<0.001 (comparison between sexes within each group, unpaired t test) 
†p<0.05; ††p<0.01 (comparison between active and latent MTrP groups, Mann-Whitney) 






Distribution of MTrP are described in Table 4. Statistically significant difference can be seen 
between and within active and latent MTrP groups in all muscles, mostly in the descending 
part of the trapezius, and on comparing sexes, in the right side of the temporal and masseter 
muscles for the entire sample. A higher number of active MTrP was found in the descending 





Table 4. Distribution of MTrP [n (%)] according groups and sexes 
 Active MTrP group 
 
Latent MTrP group 
 
Total 





















Active 11 (86.62)† 3 (75.00)† 14 (82.35)†††  0 (0.00)† 0 (0.00)† 0 (0.00)†††  11 (68.75) 3 (21.43) 14 (46.67) 
Latent 2 (15.38)† 1 (25.00)† 3 (17.65)†††  3 (100)† 10 (100)† 13 (100)†††  5 (31.25) 11 (78.57) 16 (53.33) 
  pa=0.004  pa=0.001   pa=0.001 pa=0.008  pa=0.011 pa=0.006 pa=0.001 
Left 
trapezius 
Active 10 (76.92)† 4 (100.0)††† 14(82.35)†††  0 (0.00)† 0 (0.00)††† 0 (0.00)†††  10 (62.50) 4 (28.57) 14 (46.67) 
Latent 3 (23.08)† 0 (0.00)††† 3 (17.65)†††  3 (100)† 10 (100)††† 13 (100)†††  6 (37.50) 10 (71.43) 16 (53.33) 
  pa=0.011  pa=0.001   pa=0.001 pa=0.008  pa=0.019 pa=0.015 pa=0.001 
Right 
temporal 
Active 9 (69.23) 2 (50.00) 11 (64.71)†††  0 (0.00) 0 (0.00) 0 (0.00)†††  9 (56.25)* 2 (14.29)* 11 (36.67) 
Latent 2 (15.38) 1 (25.00) 3 (17.65)  1 (33.33) 2 (20.00) 3 (23.08)  3 (18.75) 3 (21.43) 6 (20.00) 
Absent 2 (15.38) 1 (25.00) 3 (17.65)  2 (66.67) 8 (80.00) 10 (76.92)  4 (25.00) 9 (64.29) 13 (43.33) 
       pa=0.024 pa=0.0007     
Left 
temporal 
Active 6 (46.15) 2 (50.00) 8 47.06)††  0 (0.00) 0 (0.00) 0 (0.00)††  6 (37.50) 2 (14.29) 8 (36.67) 
Latent 0 (0.00) 0 (0.00) 0 (0.00)  1 (33.33) 2 (20.00) 3(23.08)  1 (6.25) 2 (14.29) 3 (10.00) 
Absent 7 (53.85) 2 (50.00) 9 (52.94)  2 (66.67) 8 (80.00) 10 (76.92)  9 (56.35) 10 (71.43) 19 (43.33) 
    pa=0.022   pa=0.024 pa=0.0007   pa=0.025 pa=0.007 
Right 
masseter 
Active 6 (46.15) 1 (25.00) 7 (41.18)††  0 (0.00) 0 (0.00) 0 (0.00)††  6 (37.50) 1 (7.14) 7 (23.33) 
Latent 4 (30.77) 1 (25.00) 5 (29.41)  2 (66.67) 2 (20.00) 4 (30.77)  6 (37.50) 3 (21.43) 9 (30.00) 
Absent 3 (23.08) 2 (50.00) 5 (29.41)  1 (33.33) 8 (80.00) 9 (69.23)  4 (25.00)* 10 (71.43)* 14 (46.67) 
       pa=0.024 pa=0.003   pa=0.044  
Left 
masseter 
Active 4 (30.77) 1 (25.00) 5 (29.41)  0 (0.00) 0 (0.00) 0 (0.00)  4 (25.00) 1 (7.14) 5 (16.67) 
Latent 5 (38.46) 2 (50.00) 7 (41.18)  1 (33.33) 2 (20.00) 3 (23.08)  6 (37.50) 4 (28.57) 10 (33.33) 
Absent 4 (30.77) 1 (25.00) 5 (29.41)†  2 (66.67) 8 (80.00) 10 (76.92)†  6 (37.50) 9 (64.29) 15 (50.00) 
       pa=0.024 pa=0.0007     
 MTrP, myofascial trigger points; *p<0.05 (comparison between sexes within each group, Fisher's exact test) 
†p<0.05; ††p<0.01; †††p<0.001 (comparison between groups for each sex, chi-square independence test or Fisher's exact test); 




The goal of this study was to identify frequency of MTrP, muscle tenderness and incidence of 
MPS and TTH in young adults. Launched data collection, 86.67% of the painless subjects had 
two or more latent MTrP in the evaluated muscles, forming the latent MTrP group. Several 
studies indicate that latent MTrP are commonly found in the shoulder girdle muscle, ranging 
from 45% to 55% of asymptomatic young adults (Borg-Stein and Simons, 2002). Greater 
percentage of latent MTrP in painless subjects might be explained by the convenience sample, 
constituted at most by college students and work  in seated position professionals, which may 
contribute to increased tension in the upper part of the body muscles. 
Regarding the difference between sexes, results showed higher VAS values and pain in other 
sites of the body in women, than men, according to Greenspan et al. (2007) consensus, where 
increased frequency of headaches, muscular pathologies, pain in other parts of the body and 
greater central sensitization are shown for women. Lower values of PPT reported for active 
MTrP group, agrees with Fischer (1986, 1987).  Otherwise, PPT values in women agrees with 
Park et al. (2011), where lower values are described, compared with men in a sample of 221 
individuals. 
TTH are generally associated with MTrP and muscle tenderness from the head and neck 
region, which may explain high frequency of frequent episodic and chronic TTH (Fernández-
de-las-Peñas) (2006, 2007). Central sensitization in individuals with episodic or chronic TTH 
was shown to be more significant the higher the number of active MTrP in the head, neck and 
shoulder musculature (Schmidt-Hansen et al., 2007; Palacios-Ceña et al., 2016). 
Looking up ELASTO, changes in the viscoelastic properties of tissue affected by MTrP can be 
observed in elastograms looking for the color patterns, where blue commonly refers to lower 
elasticity tissue and red, higher, being the green within those and the color ordinarily seen for 
normal muscle. Quality evaluation of the color patterns where made during data collection, 
agreeing with the most important authors (Sikdar et al., 2009; Turo et al., 2012; Gotoh, 2013; 
Ariji et al., 2013). In order to quantify muscle stiffness, SR M and SR A were calculated based 
on studies focused on the differential diagnosis of the breast, adapted for MTrP, like a couple 
of authors that are focused on improving the methodology for future validation. Turo et al. 
(2015) used an index of mechanical heterogeneity to evaluate changes in muscle tissue after 
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dry-needling in patients with chronic myofascial pain, with significant results. In a previous 
study by our research group (Müller et al, 2015), pre- and post-treatment SR M of women with 
myofascial pain in the head, neck and shoulders did not changed, despite decreased post-
treatment values. 
In the presente study, muscle stiffness where higher in active MTrP group than latent in the 
left side of the descending part of the trapezius muscle, the same that had statistically 
significant values for PPT, being lower than in latent MTrP group. So, the muscle with lowest 
PPT values, i.e. most tenderness, had higher SR values, i.e. more rigid, which makes the result 
newsworthy. Difference of SR between sexes needs to be better studied in way to elucidate 
its influence and default values. 
 CONCLUSIONS 
Looking for the limitations of the study, it is suggested for researches interested in the subject 
to work with a representative sample and improvements in data collection, focusing in US and 
ELASTO. 
 The present study demonstrated that women with pain of myofascial origin feels it in a 
greater intensity and spread to other parts of the body. Lower values of PPT and higher for SR 
were found, associated with higher frequency of MTrP. ELASTO were effective in higher 
stiffness muscle identification, being necessary more studies in way to validate ultrasound and 
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O presente estudo demonstrou resultados significativos tanto para uma maior frequência de 
PGs em indivíduos com dor, associada aos quadros de SDM e/ ou CTT, quanto para a presença 
de maior rigidez muscular em indivíduos com menor limiar de dor à pressão, ou seja, com 
músculos mais sensíveis e doloridos. 
Dentre as limitações do estudo estão a amostra de conveniência e a metodologia de coleta de 
dados pela US e ELASTO. Mais estudos são necessários nas áreas de dor, dor crônica, 
qualidade de vida e avaliação objetiva de PGs a fim de proporcionar uma melhor avaliação, 
acompanhamento e tratamento de indivíduos com quadro clínico doloroso associado à 
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APÊNDICE 2 – FICHA DE AVALIAÇÃO 
 
 
FICHA DE AVALIAÇÃO 
 




PROFISSÃO:       LADO PREDOMINANTE:  
1) CRITÉRIOS DE INCLUSÃO 
Idade:              Peso:                          Altura:                          IMC:  
Dor local ou referida há quanto tempo? ___________________________ 
Locais de dor:  Ombros Cabeça (temporal, frontal, occipital) 
       Cervical  Mandíbula     ATM Outros _________________________ 
Ciclo menstrual: Regular Anticoncepcional  
Data do último ciclo menstrual (1º dia)  ____/____/______ 
2) CRITÉRIOS DE EXCLUSÃO 
Alterações posturais acentuadas  
Fibromialgia  
Síndrome da fadiga crônica  
Radiculopatias  
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3) EVA (marque com um traço sua intensidade de dor) 
 
sem dor         máximo de dor que você já sentiu 
 
4) ALGOMETRIA 
TPD 1= 2= 3= 
TPE 1= 2= 3= 
 




















7) QUESTIONÁRIO DE QUALIDADE DE VIDA SF-36 
INSTRUÇÕES: ESTA PESQUISA QUESTIONA VOCÊ SOBRE SUA SAÚDE. ESTAS INFORMAÇÕES 
NOS MANTERÃO INFORMADOS DE COMO VOCÊ SE SENTE E QUÃO BEM VOCÊ É CAPAZ DE FAZER 
SUAS ATIVIDADES DE VIDA DIÁRIA. RESPONDA CADA QUESTÃO MARCANDO A RESPOSTA COMO 
INDICADO. CASO VOCÊ ESTEJA INSEGURO EM COMO RESPONDER, POR FAVOR TENTE 
RESPONDER O MELHOR QUE PUDER. (CIRCULE UMA OPÇÃO) 
 
7.1) EM GERAL, VOCÊ DIRIA QUE SUA SAÚDE É:  
. Excelente ........................................ 1 
. Muito boa ........................................ 2 
. Boa .................................................. 3 
. Ruim ................................................ 4 
. Muito ruim ........................................ 5 
 
7.2) COMPARANDO A UM ANO ATRÁS, COMO VOCÊ CLASSIFICARIA SUA SAÚDE EM GERAL, 
AGORA? 
. Muito melhor agora do que há um ano atrás ....................... 1 
. Um pouco melhor agora do que há um ano atrás................. 2 
. Quase a mesma de um ano atrás ........................................ 3 
. Um pouco pior agora do que há um ano atrás ..................... 4 




7.3) OS SEGUINTES ITENS SÃO SOBRE ATIVIDADES QUE VOCÊ PODERIA FAZER ATUALMENTE 
DURANTE UM DIA COMUM. DEVIDO A SUA SAÚDE, VOCÊ TEM DIFICULDADE PARA FAZER ESSAS 
ATIVIDADES? NESTE CASO, QUANTO? (CIRCULE UMA EM CADA LINHA) 
 
7.4) DURANTE AS ÚLTIMAS 4 SEMANAS, VOCÊ TEVE ALGUM DOS SEGUINTES PROBLEMAS COM 
O SEU TRABALHO OU COM ALGUMA ATIVIDADE DIÁRIA REGULAR, COMO CONSEQUÊNCIA DE SUA 
SAÚDE FÍSICA? (CIRCULE UMA EM CADA LINHA) 
 SIM NÃO 
a. Você diminuiu a quantidade de tempo que se dedicava ao seu 
trabalho ou a outras atividades? 
1 2 
b. Realizou menos tarefas do que gostaria? 1 2 
c. Esteve limitado no seu tipo de trabalho ou em suas atividades? 1 2 
d. Teve dificuldades de fazer seu trabalho ou outras atividades (por 














a. Atividades vigorosas, que exigem muito esforço tais como 
correr, levantar objetos pesados, participar em esportes 
árduos 
1 2 3 
b. Atividades moderadas, tais como mover uma mesa, 
passar aspirador de pó, jogar bola, varrer a casa 
1 2 3 
c. Levantar ou carregar mantimentos 1 2 3 
d. Subir vários lances de escada 1 2 3 
e. Subir um lance de escada 1 2 3 
f. Curvar-se, ajoelhar-se ou dobrar-se 1 2 3 
g. Andar mais de um quilômetro 1 2 3 
h. Andar vários quarteirões 1 2 3 
i. Andar um quarteirão 1 2 3 
j. Tomar banho ou vestir-se 1 2 3 
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7.5) DURANTE AS ÚLTIMAS 4 SEMANAS, VOCÊ TEVE ALGUM DOS SEGUINTES PROBLEMAS COM 
O SEU TRABALHO OU OUTRA ATIVIDADE REGULAR DIÁRIA, COMO CONSEQUÊNCIA DE ALGUM 
PROBLEMA EMOCIONAL (COMO SENTIR-SE DEPRIMIDO OU ANSIOSO)? (CIRCULE UMA EM CADA 
LINHA) 
 SIM NÃO 
a. Você diminui a quantidade de tempo que se dedicava ao seu 
trabalho ou a outras atividades? 
1 2 
b. Realizou menos tarefas do que gostaria? 1 2 
c. Não trabalhou ou não fez qualquer das atividades com tanto 
cuidado como geralmente faz? 
1 2 
 
7.6) DURANTE AS ÚLTIMAS 4 SEMANAS, DE QUE MANEIRA SUA SAÚDE FÍSICA OU PROBLEMAS 
EMOCIONAIS INTERFERIRAM NAS SUAS ATIVIDADES SOCIAIS NORMAIS, EM RELAÇÃO A FAMÍLIA, 
VIZINHOS, AMIGOS OU EM GRUPO? 
. De forma nenhuma ....................... 1 
. Ligeiramente.................................. 2 
. Moderadamente ............................ 3 
. Bastante ........................................ 4 
. Extremamente ............................... 5 
 
7.7) QUANTA DOR NO CORPO VOCÊ TEVE DURANTE AS ÚLTIMAS 4 SEMANAS? 
. Nenhuma....................................... 1 
. Muito leve ..................................... 2 
. Leve .............................................. 3 
. Moderada ...................................... 4 
. Grave ............................................ 5 
. Muito grave ................................... 6 
 
7.8) DURANTE AS ÚLTIMAS 4 SEMANAS, QUANTO A DOR INTERFERIU COM O SEU TRABALHO 
NORMAL (INCLUINDO TANTO O TRABALHO, FORA DE CASA E DENTRO DE CASA)? 
. De maneira alguma ...................... 1 
. Um pouco ..................................... 2 
. Moderadamente ............................ 3 
. Bastante ........................................ 4 
. Extremamente ............................... 5 
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7.9) ESTAS QUESTÕES SÃO SOBRE COMO VOCÊ SE SENTE E COMO TUDO TEM ACONTECIDO 
COM VOCÊ DURANTE AS ÚLTIMAS 4 SEMANAS. PARA CADA QUESTÃO, POR FAVOR DÊ UMA 



















a. Quanto tempo você tem se sentido 
cheio de vigor, cheio de vontade, 
cheio de força? 
1 2 3 4 5 6 
b. Quanto tempo você tem se sentido 
uma pessoa muito nervosa? 
1 2 3 4 5 6 
c. Quanto tempo você tem se sentido 
tão deprimido que nada pode animá-
lo? 
1 2 3 4 5 6 
d. Quanto tempo você tem se sentido 
calmo e tranqüilo? 
1 2 3 4 5 6 
e. Quanto tempo você tem se sentido 
com muita energia? 
1 2 3 4 5 6 
f. Quanto tempo você tem se sentido 
desanimado e abatido? 
1 2 3 4 5 6 
g. Quanto tempo você tem se sentido 
esgotado? 
1 2 3 4 5 6 
h. Quanto tempo você tem se sentido 
uma pessoa feliz? 
1 2 3 4 5 6 
i. Quanto tempo você tem se sentido 
cansado? 
1 2 3 4 5 6 
 
7.10) DURANTE AS ÚLTIMAS 4 SEMANAS, QUANTO DO SEU TEMPO A SUA SAÚDE FÍSICA OU 
PROBLEMAS EMOCIONAIS INTERFERIRAM COM AS SUAS ATIVIDADES SOCIAIS (COMO VISITAR 
AMIGOS, PARENTES, ETC.)? 
. Todo o tempo ......................................... 1 
. A maior parte do tempo ......................... 2 
. Alguma parte do tempo .......................... 3 
. Um pequena parte do tempo ................. 4 










7.11) O QUANTO VERDADEIRO OU FALSO É CADA UMA DAS AFIRMAÇÕES PARA VOCÊ? 



















a. Eu costumo adoecer mais 
facilmente que as outras pessoas 
1 2 3 4 5 
b. eu sou tão saudável quanto 
qualquer pessoa que eu conheço 
1 2 3 4 5 
c. Eu acho que a minha saúde vai 
piorar 
1 2 3 4 5 
d. Minha saúde é excelente 1 2 3 4 5 
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ANEXO 2 – COMPROVANTE DE SUBMISSÃO DO ARTIGO 
 
 
